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(54) APPARATUS CONTROLLED BY DATA FROM CONSUMABLE PART HAVING MEMORY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ink-jet 
printer having a real time print control function 
conforming to a consumable part parameter. 
SOLUTION: A print system 10 has an exchangeable 
cartridge 20 storing a consumable marking medium 
source 26. The cartridge 20 has a cartridge memory 28 
recording a printer-related parameter such as a marking 
medium parameter, etc. An exchangeable print head 12 
has a print head memory 16 recording a print head- 
related parameter. Processors 34, 35 are connected to 
both memories 28, 16, with inducing a printer function 
control value depending on the marking medium 

parameter from the cartridge memory 28 and the 

parameter from the print head memory 16 in accordance 
with parameters from the memories. The processors 34, 
35 can detect a value of the present supply of ink from 
an accumulated use value stored in the cartridge 
memory 28 and an ink drop amount parameter stored in 
the print head memory 16. The ink drop amount 

parameter stored in the print head memory 16 can be adjusted to fit a type of a medium 
detected by a medium sensor. 
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— *«rlBft-*-3fcft©#- b y y^*y#»(28) frtt 

yy v h«#±K-v-* :/y >- h^a(i2)t? 

5fc«>©:/y > h^s> K^y#S(l6)£tft;L-o^ 

milE^-by y^^y^f£(28)&tffufH7 p y>'N~-s/ 

* y (16) IZftK * tufc^c -fe y (34, 35) 

T'feo-C, BUfE*- h y y^ty #S(28)S^HUlE7° 

y ^ K^^-y #S(i6)(o^^e>^m^tbfc/-? 

t tMfE*— h y yv^y 
^its (28) e> © - * ^ ^jftflc/-* v * - 9 k ffi m rf y > 

^-^-¥^(34,35) t*«?L-C^5Cli:Sr4«Ri:i-5, ^ 
y yh^rA(l0) o 

[0 00 1] 
[0 002] 

[«§*©&»] 4-0©*^$S. /U^^ roy^af© 

©# < tin.— tf- lc J; 5 m«p p p©S«l^-pTigT-fe 6 fc 
ffiffl^x-^, ISEjEt 1 — **©te©-r-*©A;ft 

[0 0 0 3] -f^^i^/Dy^m -Y^iffidfe 

^5 ^ - * fcte^-rs fc 9 > - 9 * * y sr y y 

V h^y KtCffi^iMfi (Xerox Di 

sclosure Journal , Volume 8, No. 6, November/Decemb 
er 1983. 503H©Lonis(;i X 5 Storage of Operating 
Parameters in Memory Integral with Print HeadJ §r 
#fi8©^.£) „ Tlnk Jet Apparatus and Ink Jet Cart 
ridge ThereforJ tMi~ ^UjitaCD^m^fF^, 138, 344 
-f-ttU -<>9i?x.y by°]) >9<D%m'*7? t -9\cm-t 

»f, J&ftSS, ««j«E*, y<- 3 - k, &ffi[g|j&, x»± 
ROM) Sr. -f v*«rJR*r5£ifcW«&fc#- h y y$> 

fcfSm S r t tf* Blffi-efo 5 r i LTV 

[0 004] r Arrangement for Printer Equipment Mo 
nitoring Reservoirs that ContainPrinting MediumJ 



2 

ta-f^Hillmann^W^li^frS, 365, 312-^-fi, (-f V 

b7°D >9fr@.%-rztc#><D) ^^fmftf- 

©ffifflJdoV^TSi^LTV^o Tlnk Supply Identific 
ation System for a Printer J tIt5 3-o y^ff 
EP 0 720 916^-fi, -Y v^$£©ffi^£-t©^ ! E:K^''</^};: 
[0005] jek, mT-^x^y 

{C-oV>XifC^i~5 t>©^ s $?5o (Copying Apparatus ha 
vinga Consumable PartJ tM~tZ Yamaguchi^©7K:B# 
fF^5,021,828^-^(i. 13— h y yi?$><D Vt— ©*8» 

ttlft^BBi-af*— ^SrtMrt-^-Sfcfero^'ey Sr*rf-<5 b 

— h y y-^i^Jti,tl,^ 0 Gilliland^©* 
H^fF^4, 961, 088-g-, Honda©*a#ff^4, 803, 521 
-§\ Kurando*£<D*S4#fF^5, 184, 181-§\ StfLeSueur 
^©*B#fF g§5, 272, 603#k:tt, S^^K^T" D V9 

zo $^xv^^„ -tax-eft©*— h y y-^jctt, te*- h y 
•r/M^^rtjfK^ft-ci/^o 

[0 0 0 6] 

s«s^t)©i-^oT#Ti/^„ ittf, ^s^y^ 

^ ©# < H600 K y b/4 yf- (dpi) 1 1 * 5 1"</W©#? 
^SSr^frU. iftfi, «M©300 dpit^^?}) >9*k 

so t><£V ^ftStlili'S^ofcll 5 (misadjustmen 
fflV^feft-C*J9, W#*ft5-f h+-©^«^^ 

[0007] Lfc^ot, T'y v^©#a^©^tg© 
iawT'y v^iSf+©ttffi©i^±i:*i-> KiBiK*^y y 

ftSrM«L*:itft»i*fe*<*ori^5. 

[0 0 0 8] L^oT, *^W©gp1)fi, ^y>-^SiJ 
»DW!B©P«EffiA*SiJic#*ftfc^ , y V h^*^ffitt-t-5 

[0009] *«W©giJ©Btttt, ttft©«iKSiBiK:$ 

*ft£3i£©:/y >-9&m'<9*-9i l zmft-fz>mffl;< 
9 * -9 srH^-r 5 ^ t ©t? * s&s^ftfcyy ^^©j 

[ooio] *igpj©E{cgij©e^(±, ttftonit&nsiBi 

so d»Pj^(U$ft^7 ^ icijc£: Dfc y Tj\>94 J»<r>?* 
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y y \*%mmm*fi&*&A;fz&w£ftt^{ y? y v 
-fv y<?&mm-rz~t\z&>% 0 
[001 1 1 

■v—^^^aEfr (marking media) SrllX^-f 5^1fe"srtB/«C 
* — h y y ^«r*-*-<5. h- V y 5^±; -r-^Vy* 

y K*©^»^r«*^y v tsar*. «Vy x h^si- 

# — h y y ^^yS^D V h — y K^y ic 

y a»bK*ffl3nfc'<9./— *i=jst-c:/y y#mmm 

oxii 2 oK±©v-^y ^Ift/<7 ^ > Altf/y 
>- h^y K^-=e y 1 oXli2oai©/<7^-? 

I 0 0 1 2 ] 

y h^y ^?l*^ir®Umx*hZ>o hu— 2f4, 
#M*&S;h,5i:, v— h»*s» 7°y ^lfl-WIS;* 
— HStt\ ry v h««4-effjhsn, «$croi&9fl-L 

«Ttg&#7-7°y y h — y KeSrWt-SjfeSE** y yv?5 

mvtetsti. m-fyyvv^-rmz., my- HR^m^j 

[0 0 1 3] Hifc<D:/y v h—y K6fi, ->7y, 
7°y V f*~-y K&tMVy-* — h y yvHcf^ — ifrttfc 

fi, 7°y >'h®ft&®m-fz>tztf>iz.7'!) y^w^i.'om 

[0 0 14] 0 2f±, 01©'f^5?is' b7°y V^tf) 

yflli^ 7°7^HiiS;»^y ^ h^y Kl25rWLT*J 
?K SE7*y V h^y K12<4. 7*y V HS^HSt^-ft:^ 
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(cfti9Wlt^Hfc7°y >- h^y K^^ey 16$rWLT^ 

5. »>^y V'h^y K12(4, ffiEBN*SH8S:^UT^ , y 

fc, V y yv^Ofi, m$^£«iftffi22&tJ<iff 

flcftSSStt^Sr^LT^y J'^lj^kT^y'aJIfcft-O 
fl-LWtBfc 3. K-T>-^*- H y y^Ofi, 
>-y«26&tf-{fc5£<D;t;- H y y y 28SrWT?)o 
HtrfE^ * y 16, 28cort^icov^-c(±^^P^i{w#^-r5 

10 >?^y nyy v^iroy r/v^-Y Afg|ffiiSrFiiffiici-5± 

[0 0 15] jKflcKtUI?30(4, ffA^lxSl^V- h32 

[0016] -r^#-M y-^O, Kl 

(O-y-^Tir y £8iiJP1-£ fc^com^S^t/^ r - 
A^^TSr^t^LTt^o -7°!) y? h'7J/<lz.m&&t?^ 
t 7°yyh ffilffllffl (procedure) »4, * - h 

y vi?**l)28RXf7'!) is b^-y K> * \) \6ti*h<07*— 
^(OB£^tiiL^^$i±. M^^ey^&T^-fe^^^fc 

[0 0 17] -v-T^ D7°n-ir yf-34tC|i*X h7°D-fey 

B (CPU) 38S.t/y7 h9^T7°y >^ K7-T^40?r 
{i;l-t^.5 0 K*:^ h7°a-tr y-y-36(C|4^=<?41^i^ 
^^ = >?41(i, -< Vi7 v 5 ^ y h7"y >-5>\<nWM 

[0018] 121 3 scy?*— v y y ^oomffiiat? 

£>9, i4ll ^rroffillffilSlT'fo?!,, fg-YV^^^Hyy 

40 t>j£DB42^bT^-lr^'5Itg/<et>K'-efe5„ SI5{4, -O' 
h y y ^oroWfESr^-rtroT**)^, ^V^^2 

6. ttffrttiR8B44. St5««SJBca546<DKB5r^bTV^ 
€>, «AS8RA46H: % *— h y y v 5 ^ * V f-y 728 1 <D 

[0019] HI 5 (44 fc, S^a546&tF^ * y f y7°28 
©i£7Cl£l£*LT*5t3 (T^5r#P.©r i:) , :©i 
-g-, -fy^v'xy h*— hy yv 5 20>65^>-^v : ^y 

y >^ 1 <V\s±zf? ? yi!z\zffi/\£titz.m\z^ 
so Srff 5 o 
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[0 0 2 0] 0 6(4, ^ Kl2Sr^i-^IHT* 

V h^s/ K^-=ey 163J:Wcy y >- h^y Kl2rt©#tt© 
ft«««ill^0^7^*otBSS8l!lt*s«riBi:4*. K7* 

K12J4, ^(Of^Wim.(0'<>'^V'^'y 
y V K^y KT?*>tK «ffil4K: (^-y 7-f7^i/- hSr 

£tr) ^y v'hiHU^Efli^^-ci^. #ty7^^© 

y -f V*«SI&24 (I2#f.) Sr^L-T-YV^* 

as, ^y>'^*©«^«ittati:w«*«i4aBttS:fi i v\ 

T-T roSEifl* "TIE t * So 
[002 1] ±iBUfc.fc 5fc, 7J- h y yi>^^V2SR 

»Sr^r«i:-t-5#JWft*th3i|E-r5r i/J5oI|gt^5 0 
#=ttttHB30*»bo-5 f — ^14, 7°y >- N^c0p o pK3Jc#cd 
^T*t>ffl^btb?>o T'y ^^^^-^©WIWSrtTP*: 
y^-yi6,28f4, -^JVPtl-. TMWhf— * (fact 
ory-written data : iiS-ftST*— 
y J-^iBSSir — ^ (printer-recorded data : ~f }) l/$\Z. 
i. (3fE®$Jx5f*— ^)<OM*&"g-tf„ ifa^^E-ytwfe- 

[0 0 2 2] S 'J yy ? ^^-y28 

: 

-yy"^M 
(llJ-fefit (color imetry) 
K 

7°y K7'f^n^v > 9y#t 
7°y K^n^v'ay^^-^ 

H$T B (freshness date) 
'fy^ffft (ink shelf life) 

v- y 

7°y ^h*-K«* 

yy >-*K®7-* : 



*#JC>#AB 

7"yyh^7 K^^-yi6 

mm 

suits 

Hff B (freshness date) 

7*yyF^7 KT7-f:o« xhflMR 

7°y ^h*-k«» 

20 ^y ^-^gBftx-^ : 

*i^ffifflB 
ffiflHSIH] 

7*y ^H^-v'fc 

7"y h$y®#fc35{4, ^yi 
iy syy >^id»b©jift:ffl^©ibfp&t/7'y yhp B n 

fclcftS. Hie. («*.tf7*y VH^y K 

i2xi±>fy^*- h y -y-^o) -sr^m-rsgiM^y i 

[0 0 2 3] *tcE17Sr#roLT, 7°yvh»#iE35 

14, 7°y >- t^y K^^ey h y -yV^^V2S 

<DmJjti*h<D7 £ —#*Qim } L,. S-a-fc:J:oT«4, it#:-ir 

ShuI', 7°y ^ h^y K^^-y 16St/7J— K y y v 5 ^^- 
y28IC«Htt*^5f*— ^©PiWUlol^-C U 

[0 0 2 4] h y y v 5 ^ ; ey28ic:|&^$ixfc*B3S;7J 
y-VMit52[4, (09?L«D 8 t'y h©»#**."I«35cffl[ 
-Cfc «J , -^cO# fc' y l> »4, -f 7J- N y y V20Wi^W 
^*012. 5%01/256(Cffia-r?) 0 *{Btf7J -7V H fy h 

ffi^ r 7 y -y7"$-&2»(fiip)j tzztm-tZtcMz^ 
7"yy h»JP^K35f4, (7°y v b^y K^-^ey I6±}r 
so xyn- K$^fc) — ^54t (tj- h 
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-f^JR©* (BPt>, »'CV^tti(e*©12.S%01/256 

[0025] V* #- M/ s> ^20*s*|Ot#A**tfc 
7y ^h*l»3M*35(4. $gitB/¥x-*58£rgE 

«, *^^fiI5r#ItbT^*^Vb^>'hy52cD{g: 

[0 0 2 6] *— hy yv ; ^^y28fc:t5(t5fi*^^N 
ffi60«, -f V* h y y i?20ft<D4 W <D12. 5%&ffi 

?^Kffi52aS r— jg$i"5(roll over)j fc0 

[0 0 2 7] El 7 K^rtX 0 fc, -Y >^ jffi&ffl iff^f- 
^^70{i, h y y V * V 28RTJ-7 V ^h^y K 

- H y j/$?20©-rW»*&§|-JM-5. Lfc^ot, -f 
v*»tefl!JBI-JI*7'#*67or±, 7°y >- H — y K^^ey 

y ^ y 28a»p>-r agiM x/<7^ — ^sesr^m 
Mt« (B2©:/y ^ hs*i4ic#Brt-*) i&Att 

Nffl60t.-Y>'^ y ^ V rtb 

52^;t5ffi* Mfi60Wu 7"yyKy Kl2d>e>#tffi$ 
ttfc^ S9 (Dm*%:mir% X i is 9 >J * > b 

■5ffi/!> 3 , x-^7-<>'745r^-LT*- f> y y i?**l)28 
[0 0 2 8] 4ls9W&*—b l JyWlMXii*iahls 

[0 0 2 9] y h^y Kl20«Wtt*mi4t5 



— *JE*HJ-:/^lR74tt. Sf/yvKyW 
*y 16©^^^?S1:^7^ — ^54|cTi!'-fex-r5 0 gfev^ 

Sf*©^ y^^-hyy 5?©»*©i&HlS# * f HKfttf 

i^v^y K>*yi6»cjRa nwHHi'^wscj Arret l 

[00 3 0] Vcalc = Vmeas + AVtrans + AVtime + 
AV#drops + AV(T) + AV(f) 
AVtime = kit + k2t 2 + . . . 
AV#drops = clN + c2N2 ¥ ... 
AV(T) = blT + b2T 2 + . . . 
AV(f) = dlf + d2f 2 + . . . 

vcaic =4 y?ffi1k(oti-?g.u 

Vmeas =I^T^IJS$ttfc-Y > ? ffi& 
20 AVtrans = (*ffiO»*bXI±«lf*KitSH-*-«) 4^9 

AVtime =4 ls9mictt1-&mffl (ftSBffi) 
kl,k2,...=j£$C 

t =^yyKs' K^SSjINfA^ b rogia^K 
S) iffiSfcfiT-y > H — y K©I»T?ft^$iT^^3 
- K$tuSfc<ot?fc»3, ^ratli, 7-y 
-^W^fffSr7°y V h^y KiCB#3 - KtJt«E-t"5 

[0 0 3 1 ] AV#drops = -f>^jt*lC>Pt~r5*tm<0|^ 

cl,c2,... =^fc 

n =7°y v h^y K«s»jft$^-c*»e>itm**b 
av(t) =a*KJ:a*» 

bl,b2,... =^ic 

t =/yyh^!;KoiiI. r.Jxti» SiaSSrT 

SR (fiftttttietft$) ^tBSi^»t5i«:d^fh»$ix. BP 

40 [00 3 2] AV(f) =*fmilfefci-<t5l^# 
dl, d2 =3£t»C 

[0 0 3 3] ft) Vtrans, kl, k2, dl % d2, cl, c2, b 
1, b2(4X^T'IE®$n?)o tfi^y V^(C«t<9 (3^t° 

^©^sfsrw v^*— h y j'-^^y icm&ztiK. 

Btt^-b'kitm-tZ^kKXiO) yyyh's.yKM 

y^-y^tcEfts^a. mi^y^^tcitj^-hy y 

v 5 ^ * y ^ y 7°{c|B^$tb^ 0 

[0034] 7-y v h-^y h°i2<D®.mmfrm*-rz& 
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*fl:Srii»i-s. tt-r 

•r ? -^7-<^80^^L.-C7 p y >-h^s/ K^^ey I6{c:ff» 

[0035] 3.— r— t;-r >-y-#— h y y v^OrtW-f >- 
h^n-try-y-sefi, m^Wt&MftlsT*-'?— 40 

[0036] m^^y^—^m^m^-cf 

Ky h*«fHIEf-7 f ^R82f4, y*y V h—y K^*y 16 

* y 28d»f>^ ^yWfl!lfe(colorimetry)^7^— y*84£rS£ 
^m-To &l^-e, Ky h«K»|-*1J-:/3MB»2H\ -titfe 

Lt^aftt*M«:«:#5;/t«>fc\ Ky H5«©3&(t:fc:# 

[0 0 3 7] £t±oiftW(±*55W«)«*|caff«:v^i 

*a»s*tfc^. *»w*»e>ja«i-r« 

#<D 3£m "IIB^^- ^^-m Lfc^ 7>- 

[0 0 3 8] UAT^ts^TH. ^fPJ©!!*©^^ 
[0 0 3 9] 1. W»FTfiB4^-*>'^«EfrS:i|5l*U, 
7^-^SrfE^-rSfcfero*-h y yi?^*y#a(28) 

*«t*.-c^«, &m*fmte*-hv yi?^a(2o>i, ^ 

y v MKfrJil!:^— ^SrfeSi-ST'y V h#^(12)T*& 
tc^xD^V > h^y K7»*y ^a<16)*<»jL-CV^, 2fiE 

ft^iiB^y ^h#a(i2)t, huIe*- h y s/v'y^-y 
#a(28) i Rtfii(nE!/y vh^^ty #»<i6)fc«att 

$ixfc7 p n-feyf:#a(34,35)-efco-C. fluffi*- h y 

y ^ * y #a (28)^^15^ y>h^«/K^*y#» 



< t fcswa*- h y yv^^y^ates)^©-^-^ 
* r tt*^9>-*tflMB7 p y Ky^ey#a(i6) 
a» & © :/ y l^SM*/-* ? * - * £ § y* y > 
fmrnfflfflmzm-m-tzyv* yf-^am, 35) t 

[0040] 2 . «snax»^ri6** - M)? s^aeo) 

y V h ->^f A (10) ^tcffAWIg^-f 
10 a(28)#, HUffl^- h y y$?(20)©-itt«jj5e»#«r* 

u ffiria*— h y 5'^(2o)©#A^(CHuie7 , 'y >- hv* 

E«©^yy>^fA(io)„ 

[0041] 3. im7y*9wmmm&* j^tm 
n^a© 1 # hm-ftmztizj >^m<o 
mxhz. «**2K:iBa©^ , y vh^^Ado). 

[0042] 4. «rfBS»*ri6fc:/y ^h#ad2)«s, 

K^°y > hV^rA(io) ^7 p 7^fc#A"BrtB*'f 
v?^y hzfv ^ y K(i2)T?fct), mrta^y xh— y 
20 ^#8(16) wm-i^^^^-yVf^^Y^y 
KU2)©— ttftftg&a-Srfcu gn^y-v^y h^y^- 

h ~- y K (12) (DW AtifKny y yhv/Xf A(10)tCl 

[0 0 4 3] 5. msM >?i?^-y h^V V K(l 
2)l'Si^$n, StflE-Y^^^^y h^y K(12) 
KJ:5-e-^^fiaSr*-*-«-g-Srfea-*-5, ^m#a(76) 
SrHJ-4ix:-C*it), HulB7°nir yf-^a (34, 35)7)5, & 

ffi^e J *m$nfc7 f -i?srfflv^Ttf)iH7 , 'y wmmm 

(10). 

[0 0 4 4] 6. ^^-^y h^V ^h~>^xA(10) 
©7t*©^tft"STIB*-f h y 5^(20) T-fcoT, 

Huffily vh^x^A (io)?)^ tftfl£±ic^^^j(i*ita 

i"5fc«)©S^Sfe© ; aiC©7 p y fh^y K(6)Sr«i 

Tfc9, 4t-^"y K(i2)«s. ^yy^yKii 

^< 9 ^ - * frfa M $ t 0 y v h ^ y * y &m (1 6) 
Srflt*.-c*s5, ttrfS7°y v h^rAdo)^, ^y>-h 
v-^ x ^atg %fam-rz>yv± y -y-#a(34. 35) 
40 -c*s»j, tt7 r D-fej/-y-#a<34,35)i6s % awB^yvh^ 

N-s/ K^*yB*(i6)mssRsn, iwa^y^h^ 
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[Claim(s)] 

[Claim 1] The exchangeable cartridge means which held the marking medium which can be 
exhausted and is equipped with the cartridge memory means (28) for recording the parameter 
relevant to the printer containing a marking medium parameter (20), The exchangeable print 
means which is a print means (12) to generate a mark and is equipped with the print head 
memory means (16) for recording the parameter relevant to this print means on the print 
medium (12), It is the processor means (34 35) connected to said cartridge memory means (28) 
and said print head memory means (16). It responds to the parameter read from both said 
cartridge memory means (28) and said print head memory means (16). A processor means (34 
35) to derive the printer ability control value for which it depends on the marking medium 
parameter from said cartridge memory means (28), and a print means related parameter from 
said print head memory means (16) at least The print system characterized by having (10). 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the equipment using exchangeable consumables, this invention 
relates to the consumables containing the unified memory which stores the operating condition 
data used by the processor for control, proofreading data, and other data in order to operate 
equipment especially. 

[0002] x x A . 

[Description of the Prior Art] Mostly, all are equipped with the microprocessor for control, and in 
order that [, such as todays copying machine, a printer, and a plotter ] this microprocessor may 
perform quality document preparation certainly, they need input proofreading data. Since 
exchange of the article of consumption by the user is possible for many of these equipments, 
various techniques for making possible the entry of data of operating condition data, 
proofreading data, and others have been developed. 

[0003] In the ink jet printer, including the parameter memory for storing operational parameters, 
such as an ink droplet generation driver frequency, ink **, and an ink droplet fill value, in a print 
head is proposed (refer to "Storage of Operating Parameters in Memory Integral with Print 
Head" by Lonis which are Xerox Disclosure Journal, Volume 8, No.6, and 1983 or 503 page of 
November/December). U.S. Pat. No. 5,138,344 of Ujita entitled "Ink Jet Apparatus and Ink Jet 
Cartridge Therefor" shows that it is possible to form the information equipment (for example, a 
resistance element, a magnetic medium, a bar code, an integrated circuit, or ROM) with which it 
was unified for storing the information about the control parameter of an ink jet printer in the 
exchangeable cartridge which holds ink. 

[0004] U.S. Pat No. 5,365,312 numbers, such as Hillmann entitled "Arrangement for Printer 
Equipment Monitoring Reservoirs that ContainPrinting Medium", explain use of the memory 
device united with ink ** which stores ink consumption data (in order that an ink jet printer may 
use it). The European Patent EP 0 720 916 No. entitled "Ink Supply Identification System for a 
Printer" explains use of the source of ink which has unified EEPROM which is used since the 
data about the class and its restoration level of the source of ink are stored. 
[0005] There are some which are taught about use of the consumables which have the one- 
memory for using with an electro-photographic printer further in the conventional technique. 
The toner cartridge which has the memory for storing the data about the consumption condition 
of the toner in a cartridge is indicated by U.S. Pat. No. 5,021,828, such as Yamaguchi entitled 
"Copying Apparatus havinga Consumable Part." Various exchangeable toner cartridges used for 
an electro-photographic printer are explained to U.S. Pat. No. 5,272,503, such as U.S. Pat No. 
5,184,181, such as U.S. Pat. No. 4,961,088, such as Gilliland, U.S. Pat. No. 4,803,521 of Honda, 
and Kurando, and LeSueur. The memory device for storing the parameter data about this 
cartridge is built in each cartridge. 
[0006] 

[Problem(s) to be Solved by the Invention] In recent years, actuation and the control function of 
an ink jet printer and a laser beam printer are becoming much more advanced. For example, 
many of these printers have the resolution of level called 600 dots per inch (dpi), and this is 
twice the printer generation resolution called former 300 dpi. With this high resolution, the 
adjustment mistake (misadjustment) which was not visible becomes easy to look far in resolution 
lower than it. Furthermore, this printer is used for generation of the gray-scale image on a 
medium now, and precise control of the consistency of the ink/toner given and a color tone is 
needed. 

[0007] Therefore, although it was known that change of the function of the various elements of 
a printer will act mutually, and will affect print quality, many of these interactions were what can 
be disregarded by the low resolution printer. It must stop however, having to compensate this 
with the improvement in the engine performance of a printer design of recently in consideration 
of the interaction which starts in order to obtain a quality print document certainly. 
[0008] Therefore, the purpose of this invention is to offer the printing equipment with which the 
regulating ability of a printer control function has been improved. 

[0009] Another purpose of this invention is to offer the improved printer control system which 
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can update the control parameter depending on the present printer engine-performance 
parameter contained in two or more consumables. 

[0010] Still more nearly another purpose of this invention is to offer the improved ink jet printer 
incorporating the print control function of the real time according to the parameter read from 
two or more consumables. 
[0011] 

[Means for Solving the Problem] A printer has the exchangeable cartridge which holds the 
marking medium (marking media) which can be exhausted. This cartridge has the cartridge 
memory which records the parameter about printers, such as a parameter of a marking medium. 
The printing equipment with an exchangeable ink jet head etc. has the print head memory which 
records the parameter about this printing equipment. A processor is connected to cartridge 
memory and print head memory, and this processor derives a printer ability control value 
according to the parameter read from both memory. It depends for this value on one or two 
parameters or more from one or two marking medium parameters or more, and print head 
memory from cartridge memory. By this, a processor can judge the present ink supplied value 
from the amount parameter of ink droplets stored in the accumulation use value and print head 
memory which were stored in cartridge memory (case of an ink jet printer). Furthermore, the 
amount parameter of ink droplets stored in print head memory can be adjusted so that it may be 
made adapted for the type of the medium detected by the medium sensor. 
[0012] 

[Embodiment of the Invention] Drawing 1 is the perspective view showing the ink jet printer 1 
containing this invention. A tray 2 holds the print medium of the paper inputted and others. If 
print actuation is started, sheet paper will be supplied into a printer 1 and, subsequently to U 
character writing direction, will be sent to the output tray 3. This sheet paper stops in the print 
field 4, the scan carriage 5 which has two or more dismountable color-print heads 6 is scanned 
on this sheet, and picturesque ink is printed. This process is repeated until the whole sheet 
paper is printed, and this sheet paper is discharged to the output tray 3 at the time of 
completion of this print. 

[0013] Two or more print heads 6 are open for free passage, respectively to cyanogen, a 
Magenta, yellow, and four dismountable ink cartridges 7 that hold black ink, respectively. Since 
black ink tends to be exhausted most early, capacity is large from the ink of others [ cartridge / 
of black ink ]. Although it becomes clear from the following explanation, the one-memory device 
is prepared in each print head and an ink cartridge, and this memory device stores the data used 
by the printer 1, in order to control print actuation. 

[0014] Drawing 2 is the block diagram showing the component of the ink jet printer of drawing 
i . The ink jet printer 1 has the print head 12 of a plug spigot type, and this print head 12 has a 
printing element 14 and the print head memory 16 attached in one. This print head 12 is 
dismountable at a plug ceremony from a printer 1 through the interconnect section 18. 
Moreover, an ink cartridge 20 is dismountable at a plug ceremony from a printer 1 through the 
electric interconnect section 22 and the fluid interconnect section 24. This ink cartridge 20 has 
ink ** 26 and the cartridge memory 28 of an integral. Although the contents of said memory 16 
and 28 are later considered in a detail, it will be understood that it is useful when making 
possible real-time control of an ink jet printer 1, in order that they may generate the printed 
matter of high quality. 

[0015] The medium detector 30 scans the medium sheet 32 inserted, and from the property, it is 
arranged so that the specific type of the medium sheet supplied to a print head 12 may be 
judged, in order to perform a print The medium sheet 32 is a display of the display which is 
visible only to the medium (minding for example, infrared scan) detector 30, and others, and can 
have the display which shows the type of a medium. 

[0016] The ink cartridge 20, the print head 12, and the medium detector 30 were connected to a 
microprocessor 34 and mutual, and this microprocessor 34 is equipped with the electronic 
instrument and firmware for controlling the subassembly of various printers. The procedure 
(procedure) for print control which can be included in a printer driver generates read-out of the 
data from the cartridge memory 28 and the print head memory 16, and adjusts a printer control 
parameter according to the re-calculation of a parameter based on the data accessed from both 
memory. 
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[0017] The host processor 36 was connected to the microprocessor 34, and this host processor 
36 is equipped with the central processing unit (CPU) 38 and the software printer driver 40. A 
monitor 41 is connected to this host processor 36, and this monitor 41 is used for the display of 
various messages which show the condition of an ink jet printer 1. 

[0018] Drawing 3 is the front view of an ink cartridge 20, and drawing 4 is the side elevation. A 
plug is possible to the receptacle (not shown) of an ink jet printer 1, and this ink cartridge 20 
has the liquid interconnect section and the electric interconnect section, and each of these 
[ its ] is accessible from a base 42. Drawing 5 shows the cross section of an ink cartridge 20, 
and shows arrangement of ink ** 26, the liquid connection 44, and an electrical connection 46. 
An electrical connection 46 enables interconnect with the cartridge memory chip 28. 
[0019] The enlarged drawing of a connection 46 and a memory chip 28 is shown (refer to a lower 
half), and when the ink jet cartridge 20 is inserted in the receptacle of an ink jet printer 1 in this 
case at a plug type, as for drawing 5 , this connection 46 makes connection with the fitting 
connection in this receptacle again. 

[0020] Drawing 6 is the perspective view showing a print head 1 2 t and shows arrangement of the 
print head memory 16 to this print head 12. By two or more contacts 48, interconnect of the 
plug type to various kinds of electro-technical elements in a print head 12 is attained at this 
print head memory 16 list This print head 12 is an ink jet print head of a well-known heat 
actuation mold, and the printing element (an orifice plate is included) is arranged on the front 
face 14. The ink chamber which has a heating resistor is prepared behind each orifice. The 
resistor for temperature detection is arranged at this print head, and this resistor detects the 
temperature of the semi-conductor substrate with which the heating resistor has been arranged. 
The fluid interconnect section 50 connects a print head 12 to ink ** 26 in an ink cartridge 20 
through the ink passage 24 (refer to drawing 2 ). When a print head 12 is inserted into the 
receptacle in an ink jet printer 1 (not shown) at a plug type, electric connection with the fitting 
connection in a printer is made, and the fluid interconnect section 50 engages with the ink 
passage 24 automatically, and the circulation of ink of a contact 48 is attained. 
[0021] As mentioned above, a microprocessor 34 becomes possible [ calculating the control 
value which enables maintenance of the quality print medium output by the printer 1 ] by the 
cartridge memory 28 and the print head memory 16. The data from the medium detector 30 are 
used also in respect of upgrading of a print medium. In order to control a printer parameter, 
memory 16 and 28 contains both a works write data (factory-written data: data written in at 
works), and printer record data (printer-recorded data: data recorded by the printer), 
respectively. The list of data values stored in the above-mentioned memory is shown below. 
However, this list does not cover these all data values. 

[0022] cartridge memory 28 works write-data: — the source size of product tag ink — a color 
map multiplier ink side color value (colorimetry) color code drying— time multiplier printer driver 
revision number 

Printer driver revision parameter re-order part number 
Manufacture date manufacture year refix date (freshness date) 
Ink shelf life (ink shelf life) 
Serial number 

rate data printer record data [ of printing mode multiplier ink ] of gas evolution: — insertion day 
end-use day time print head memory 16 works record data [ of the rough counted value minute 
counted value beginning ]: — proofreading of the amount multiplier manufacture year 
manufacture date refix date (freshness date) temperature detection resistor of amount 
measured-value ink droplets of product tag ink droplets — the data print head alignment 
multiplier injection energy parameter printing mode multiplier re-order part number 
Driver version number 

Printer record data: Although it becomes clear after the insertion day end-use day time print 
pagination of the number beginning of injection ink droplets, the print control procedure 35 
controls actuation and print quality of the medium output from an ink jet printer 1 using the 
above-mentioned parameter stored in memory 16 and 28. In many cases, the control parameter 
improved using the data from both memory 16 and 28 will be obtained. Furthermore, since it is 
possible to exchange memory 16 and 28 periodically in case a main base material (for example, a 
print head 12 or an ink cartridge 20) is exchanged, a manufacturer can offer the updated 



THIS PAGE BLANK (uspto) 



4P,10-217509,A [DETAILED DESCRIPTION] 



4/7 ^— v 



parameter continuously to the customer who has already installed the printer. 
[0023] Next, with reference to drawing 7 , the sub procedure included in the print control 
procedure 35 is explained. This sub procedure uses the data from both the print head memory 
16 and the cartridge memory 28, and uses the input from the medium sensor 30 depending on 
the case. Before explaining this sub procedure, it is useful to consider the detail of the data 
stored in the print head memory 16 and the cartridge memory 28 to some extent. 
[0024] The minute counted value 52 stored in the cartridge memory 28 is a rewriting possible 
value of 8 (for example) bits, and each of that bit is equivalent to 1 2.5% of 1/256 of the 
aggregate supply of an ink cartridge 20. In order to calculate the time of "making flip (flip)" a 
minute count bit value, the print control procedure 35 reads both the amount parameter 54 of 
ink droplets (encoded on the print head memory 16), and the ink (encoded on cartridge memory 
28) amount-of-supply value 56. Subsequently, the print control procedure 35 calculates the 
number of ink droplets required for making 1 bit of minute counts flip (namely, amount equal to 
12.5% of 1/256 of the total ink amount of supply). Subsequently, the print control procedure 35 
gets to know the time of carrying out the increment of the minute counted value 52 by counting 
the input signal supplied to a heating resistor (the number of accumulation of the injected ink 
droplet is shown). 

[0025] When an ink cartridge 20 is inserted first, the print control procedure 35 reads a 
manufacture date / year data 58, and judges the life of an ink cartridge 20. Then, the value of 
the minute count entry 52 is adjusted in consideration of a presumed evaporation value. 
[0026] Whenever 12.5% of the ink in an ink cartridge 20 is consumed, the increment of the rough 
counted value 60 in the cartridge memory 28 is carried out. Whenever the minute counted value 
52 "takes a round" (roll over), the increment of the rough counted value 60 is carried out. 
Although it becomes clear behind, both the minute counted value 52 and the rough counted 
value 60 are used for the judgment of the ink residue in an ink cartridge 20. 
[0027] As shown in drawing 7 , the amount count of ink droplet used sub procedure 70 
calculates the ink residue of an ink cartridge 20 using the value of a large number stored in both 
cartridge memory 28 and print head memory 16. Therefore, the amount count of ink droplet used 
sub procedure 70 reads the ink cartridge memory 28 to the source size parameter 56 of ink for 
the amount parameter 54 of ink droplets from the print head memory 16 again. Furthermore, the 
input from the temperature (printing element 14 of drawing 2 is accompanied) detection resistor 
76 is also inputted into the amount count of ink droplet used sub procedure 70. From the input 
from the amount parameter of ink droplets, and a temperature detection resistor, the total 
amount of the injected ink droplet is calculated and the sub procedure 70 calculates the usable 
ink residue in a cartridge 28 again using the source size parameter 56 of ink. When this 
calculated value was calculated, the increment of the minute counted value 52 is carried out so 
that a current ink busy condition may be reflected and "a round" of this counted value is 
detected, the increment also of the rough counted value 60 is carried out. These count is 
performed at the time of print activation, and the increment of the minute counted value 52 and 
the rough counted value 60 is carried out so that the amount of the ink injected from the print 
head 12 may be reflected. If the new minute counted value 52 and the rough counted value 60 
are calculated in the amount count of ink droplet used sub procedure 70, this value will be re- 
written in the cartridge memory 28 through a data line 74. 

[0028] Since the size of an ink supply cartridge may be changed, both the amount parameter 54 
of ink droplets and the source size parameter 56 of initial ink are used for this count. 
[0029] Since it corresponds to change of the amount of ink droplets generated with 
superannuation of a print head 1 2, the renewal of amount parameter of ink droplets sub 
procedure 75 is performed periodically. This renewal of amount parameter of ink droplets sub 
procedure 74 accesses the amount parameter 54 of ink droplets of the print head memory 16 
first Subsequently, the condition of a print head is presumed using the amount data of 
accumulation used. This amount value of accumulation used is calculated using the minute 
counted value 52 of the current ink cartridge 20 and the rough counted value 60, and the past 
minute counted value and the rough counted value of an ink cartridge. [ finishing / exchange ] 
These data are accumulated by the print head memory 16 as an accumulation "number of 
injection ink droplets" value 76. The following formulas are used for the algorithm used for the 
re-calculation of the amount of ink droplets. 
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[0030] Vcalc = Vmeas+ deltaVtrans + deltaVtime* deltaV#drops + deltaV (T) + deltaV(f) 
deltaVtime = k1t+k2t2+ ... deltaV#drops = clN+c2-N2+ ... deltaV (T) = b1T+b2T2+ ... deltaV (f) = 
d1f+d2f2+ ... here Vcalc Calculated value Vmeas of the amount of = ink droplets Transient 
change deltaVtime of the amount of amount of ink droplets deltaVtrans = (front face gets wet or 
it originates in printing) ink droplets measured at = works = constant t the effects k1 and k2 of 
time amount (long period of time) to = ink droplet and ... The elapsed time notes above- 
mentioned constant from the time of manufacture of a = print head is determined and encoded 
at the works of a print head, and time amount t is calculated when a printer compares the clock 
of a computer with the date code on a print head. 

[0031] Effect of injection to the amount of deltaV#drops= ink droplets (deposition to the resistor 
over a long period of time) 

c1, c2, and ... = constant N Number delta[ of an ink droplet ] V (T) injected after = print head 
was manufactured the effects b1 and b2 by = temperature, and ... = constant T Temperature of 
= print head. This is calculated by TSR (temperature detection resistor) from a correlation 
attachment ** type in this temperature, namely, this TSR is supervised by the system, and head 
temperature is presumed. 

[0032] deltaV (f) the effects d1 and d2 by = injection frequency, and ... it is = constant. 
[0033] Notes Vtrans, and k1, k2, d1, d2, d, c2, b1 and b2 are recorded at works, t is recorded 
on a print head memory chip by the printer (the clock of a computer is compared with the date 
code recorded on ink cartridge memory). N is recorded on a cartridge memory chip by the 
printer. 

[0034] In case the amount of the print head 12 used increases, the renewal of amount 
parameter of ink droplets sub procedure 74 changes, the amount parameter of ink droplets, and 
pursues change of the amount of ink droplets (as the result of the factor of deposition and 
others of the ink for example, in an ink chamber). Subsequently, this amount parameter of ink 
droplets can be re-written in the print head memory 16 through a data line 80. 
[0035] In order to provide a user with the display of the ink residue in an ink cartridge 20, the 
amount count of ink droplet used sub procedure 70 supplies an output value to a host processor 
36, and this host processor 36 displays the "fuel gage" which performs a display procedure and 
is shown to a monitor 40 on the monitor 41 of drawing 8 . This monitor 41 includes the fuel gage 
display 73 in the lower left corner. A fall of the ink residue in an ink cartridge 20 changes the 
display of a fuel gage 73 according to it 

[0036] Moreover, sub procedure another whenever it detects a medium type with the new 
medium sensor 30 is performed periodically. As mentioned above, by the invisible display or 
visible display described on the medium, a specific medium type is detected and the medium 
sensor 30 can supply a value medium type [ this ] to the dot density count sub procedure 82. 
According to this, the dot density count sub procedure 82 reads the ink cartridge memory 28 to 
the ink side color (colorimetry) parameter 84 for the amount parameter 54 of ink droplets from 
the print head memory 16. Subsequently, the dot density count sub procedure 82 calculates an 
adjustment value required for change of dot density, in order to obtain a right hue and 
brightness by the detected medium type using these two parameters. 

[0037] Please understand that the above explanation is only instantiation of this invention. If it 
is this contractor, the design of various alternative modes or reconstruction is possible, without 
deviating from this invention. Although the above-mentioned invention was explained taking the 
case of the ink jet printer, if it is this contractor, it will be clear for this invention to be applied 
also to the configuration of other printer/copying machines for which a control procedure 
depends on the parameter read from the exchangeable unit which plurality requires using the 
exchangeable unit Therefore, it means that this invention includes these alternative modes 
contained in a claim, reconstruction, and all the modification. 

[0038] The instantiation-embodiment which becomes below from the combination of the various 
requirements for a configuration of this invention is shown. 

[0039] 1. Exchangeable Cartridge Means Which Held Marking Medium Which Can be Exhausted 
and is Equipped with Cartridge Memory Means (28) for Recording Parameter relevant to Printer 
Containing Marking Medium Parameter (20), The exchangeable print means which is a print 
means (12) to generate a mark and is equipped with the print head memory means (16) for 
recording the parameter relevant to this print means on the print medium (12), It is the 
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processor means (34 35) connected to said cartridge memory means (28) and said print head 
memory means (16). It responds to the parameter read from both said cartridge memory means 
(28) and said print head memory means (16). A processor means (34 35) to derive the printer 
ability control value for which it depends on the marking medium parameter from said cartridge 
memory means (28), and a print means related parameter from said print head memory means 
(16) at least The print system characterized by having (10). 

[0040] 2. Print system according to claim 1 said whose exchangeable cartridge means (20) is ink 
** cartridge which can be inserted in this print system (10) at plug type and said whose 
cartridge memory means (28) is that by which one-part of said cartridge (20) is electrically 
connected to said print system (10) at time of insertion of nothing and said cartridge (20) (10). 
[0041] 3. Print system according to claim 2 said whose printer ability control value is number of 
ink droplets injected for every count of amount count means of ink droplets (10). 
[0042] 4. Print system according to claim 2 said whose exchangeable print means (12) is ink jet 
print head (12) which can be inserted in this print system (10) at plug type and said whose print 
head memory means (16) is what makes electric connection with this print system (10) for one- 
part of said ink jet print head (12) at time of insertion of nothing and this ink jet print head (12) 

[0043] 5. Print system according to claim 4 by which it connected with said ink jet print head 
(12), and has further detection means (76) to generate signal which shows mark generation by 
said ink jet print head (12), and said processor means (34 35) calculates said printer control 
function value further using data drawn from this signal (10). 

[0044] 6. It is Exchangeable Ink Cartridge (20) for Ink Jet Print System (10). Said print system 
(10) is equipped with two or more print heads (6) of the color from which it differs for injecting 
an ink droplet on the medium. Each print head (12) is equipped with the print head memory 
element (16) with which the print head works parameter was stored. Said print system (10) is 
equipped with a processor means (34 35) to control a print system function. This processor 
means (34 35) is connected to said print head memory element (16) so that said print head 
works parameter can be accessed. Said print system (10) is equipped with the ink station (7) 
which supplies ink to said print head (1 2). This ink station (7) is equipped with two or more 
receptacles corresponding to said two or more print heads. Said exchangeable ink cartridge (20) 
is the cartridge body which has ink ** (26) inside. The cartridge body which suited so that it 
might be attached in one of said two or more receptacles in said ink jet print system (10) 
possible [ release ], Are said ink ** (26) and the emission port (44) which was open for free 
passage, and when said cartridge body is attached in one of said two or more receptacles 
possible [ release ], are open for free passage with one liquid inlet port in said two or more 
receptacles. The emission port which enables ink to flow into a print head (12) from said 
emission port (44) when said cartridge body is attached in one of said two or more receptacles 
possible [ release ] (44), It is the ink cartridge memory element (28) which suited so that it might 
connect with said processor means (34 35) electrically, when said cartridge body was attached 
in one of said two or more receptacles possible [ release ]. This ink cartridge memory element 
(28) supplies an ink cartridge works parameter to said processor means (34 35) by this. In order 
to perform print actuation in case it has the ink cartridge memory element (28) and ink is sent 
to said print head (12) through said emission port (44) from said ink ** (26) The specific works 
****** parameter stored in said ink cartridge memory element (28) It is sent out to said 
processor means (34 35) from this ink cartridge memory element (28). It is characterized by this 
processor means (34 35) deriving the use control parameter about said print head (12) 
combining at least one ink cartridge works insertion parameter and at least one print head works 
insertion parameter. An exchangeable ink cartridge (20). 

[0045] 7. Exchangeable source of ink according to claim 6 where said ink ** (26) has amount of 
ink which can be supplied, and said at least one ink cartridge works parameter has value 
corresponding to amount of ink in which said supply is possible (20). 

[0046] 8. Exchangeable ink cartridge according to claim 6 in which said at least one print head 
works parameter has value corresponding to amount of ink droplets of said print head (12) (20). 
[0047] 9. Exchangeable ink cartridge according to claim 6 by which said ink ** (26) has 
predetermined use life, and said processor means (34 35) calculates operating value which 
calculated said use control parameter periodically and was updated in use life of said ink ** (26), 
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and writes this updated operating value in said ink cartridge memory element (28) periodically 
(20). 

[0048] 10. The exchangeable ink cartridge according to claim 9 to which said processor means 
(34 35) reads said use control parameter from said ink cartridge memory element (28), and 
calculates said updated use control parameter combining at least one ink cartridge works 
parameter, at least one print head works parameter, and said use control parameter (20). 
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[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the ink jet printer which carried out this invention 
(where covering is removed). 

[Drawing 2] It is the block diagram showing each component of the ink jet printer of drawing 1 . 
[Drawing 3] It is the front view showing the cartridge which held the ink which can be used for 
the ink jet printer shown in drawing 1 . 

[Drawing 4] It is the side elevation of the ink cartridge of drawing 3 . 

[Drawing 5] They are the sectional view showing the outline of the ink cartridge of drawing 3 f 
and the partial enlarged drawing showing the detail of cartridge memory prepared in this ink 
cartridge. 

[Drawing 6] It is the perspective view showing the ink jet print head used by this invention. 
[Drawing 7] It is the explanatory view showing the outline of the usage of the predetermined 
data stored in the print head memory held in the print head of the cartridge memory held in the 
ink cartridge of drawing 3 , and drawing 6 , and these data in the decision of a printer control 
value. 

[Drawing 8] It is the front view showing roughly the display used by the system of drawing 1 , 
and "the fuel gage (gas guage)" in which the source level of ink of the ink cartridge of drawing 3 
is shown is shown. 
[Description of Notations] 
1 Ink Jet Printer 
12 Print Head 

14 Printing Element ? v 

16 Print Head Memory 
18 Interconnect Section 
20 Ink Cartridge 

22 Electric Interconnect Section 
24 Fluid Interconnect Section 
26 Ink ** 

28 Cartridge Memory 

30 Medium Detector 

32 Medium Sheet 

34 Microprocessor 

36 Host Processor 

38 Central Processing Unit 

40 Software Printer Driver 

41 Monitor 
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